Sketch of the 
mining 
industry in 
Japan 



lb 




Japan. 

Noshomusho. 
Kozankyoku 




f 

I 

I 

! ■ . 





Digitized by Gi 



Ogle 



Digitized by Google 



Digitized by Google 



SKETCH 

OF THE 

MINING INDUSTRY IN JAPAN 



PUBLISHED BY 

THE BUREAU OF MINES 

OF THB 

DEPARTMENT OF AGRICULTURE AND COMMERCE 

OF 

JAPAN 

FOB THE 

LOUISIANA PURCHASE EXPOSITION 

1904 



Digitized by Google 



I 



a •••• • • 

• ••*«. - • •••• • 

•••• • •* • • • 



• • • 



• ••• • •»• 



Digitized by Co^Ie 



I 

>4' 



CONTENTS 



EAQE 

I. Introductory 1 

II. Geology and Ore Deposits 2 

III. Mining and Metallurgy 15 

HL Condition of Miners... ^ ^ ^ ^ ... 22 

V. Mining LegiBlation 25 

VI. Statistics Relatinsr to the Minin? Industrv 33 




Digitized by GdOgle 



ERRATA. 



Page 


line 






for 


read 


3 


3 


from ihe bottom 


arc 


Arc 


4 


I 


19 


» top 


arc 


Arc 


4 


8 


!• 


It >) 


Outer 


Inner 


5 


9 


>> 


„ bottom 


mesozoic 


Mesozoic 


25 


5 


»« 


„ top 


operators, or other 


operators or other, 


26 


«9 


• 1 


>i » 


Gold 


gold 


31 


5 


l> 


»» »♦ 


authorized by means of 


authorized to issue Dc- 








Departmental Ordi- 
nances to place rest- 
rictions 


partmental Ordinances 
to put restrictions 


3» . 


4 


from the liottom 


on output, (iron ex- 


on output (iron ex- 










cluded) 


cluded), 


32 


8 






on his own 


on their own 



I 



SKETCH 

OF THE 

MINING INDUSTRY IN JAPAN. 

I. INTRODUCTORY. 

As a icsult of the development of our seaborne trade and also of 
our railroad traffic and industries in general, the demand for mineral 
prodacta has increased apeee, and the mining industry has beoomfr 
«a important &ctor in the national economy. 

I^othing accurate ' is known about the origin of our mining- 
industry, but history records that, as early as in the 7th or 8th 
century, gold, silver, copper, iron, coal, and petroleum were produced* 
At the beginning <^ the 9th century, the Ikuno silver-gold mine, 
die Handa ailver mine, the Hcec^ura silv^-lead min^ and the two- 
copper mines of Yoehioka and Osaruzawa were opoied. During the- 
16th century and the time of the Tokugawa Shoguuate, many im- 
portant mines were opened, including the gold-silver mines of Sado, 
Innai, Xamioka, Mozumi, SeriganOj Yamagauo, and Kago ; the 
Eosaka silya-coppo: mine; the copper mines of Ashio, Besshi, Ani,. 
Arakawa, Hibim, and Omodaoi; the lehinokawa antimony mine; 
the Knratani ealver-lead mine; the Taniyama tin mine; the Kama> 
ishi iron mine, and the oor\ mines of Miike, Takashimu, and 
Akaike. The working of these mines was, however, carried on a 
small scale, and they attracted but little attention. It was subse* 
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•quenfc to tlie IMontion (1868) that phenonenftl progress bas been 

made in the noininp: industry. 

The Government addressed itself to the task of protecting and 
encouraging the development of the mining industry; and engaged, 
in pttiauance of that policy, foreigneis aa mining engineera, geologi- 
•cal surveyors, and teachers. At the same time the Gov^ment 
undertook to work the priucipiti mines, where Western methods were 
adopted in the departments of mining, metallurgy, and conveyance. 
The idea was to make these mines models for the benefit of private 
•operators. Marked progress has since been mad^ and the output of 
minerals has steadily advanced. Such weie the gold-silver mines of 
►Sado and Ikuno, and the Inuai silver mine. Seeing that the private 
working of mines was becoming pretty extensive, the Government 
gradually tranoCorred the mines whidi it was working itself to 
private exploitation, reserving, however, those which were especially 
•necessary to the State. Moreover, the law relating to mining was 
j>roniulgated to define the rights of the niiiiiug operator, contribut- 
ing thereby to the progress of that industry. 

The patting into practice of the mining regulations in 1892 
.swept away all the existing evib that had interfered with s &eer 
and sounder development of the industry, and extended a helping 
and protecting hand to the mining operator. This, together with 
>the increase of technical knowledge, has led to remarkable progress 
. in the mining industry. 

IL GEOLOGY AND ORE DEPOSim 

Geological Formations. — The geological formations of the 
■Japanese Islands exist in the following proportions^ teking the whole 
«rea of the land as 100 : — 
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1. SeDIMBNTAILY R0CfC8. 



Archaean 

PSslscozotc «*« «•* 

Mesozoic... ... 

GBinozoic ... * 



■ W k** 



3.7S 

ia24 

7-95 
45-84 



07.81 



11. Ignbous Rocks. 



Older rocks ... . 

Youngcjr rocks 

Total 



11.27 

20.92 



aa« 



3^19 



IOOjOO 



The fledimwtaiy formations, and contemporaneous igneous rocks, 

occurring in Japiiu may be tabulated in chronologiciil order as 
follows : — 

Sedimentary Rocks. 



Arehiean. / Crystalline Schut STStem 

\ Gneiss System 

' Trisssic 
Meso/.oic Jurassic 

Cretaceous 



Igneous Rocks. 

Eclogite, Scfpentiii^ 
Granite. 

Peridotite, Gabbro 
Diabase, Porphyrite. 

Diorite, Diabase, 
Porphyrite, Porohvry, 
Peridotite, GuNiro^ 
Granite. 

Liporite, Andcnte, 



The «5e«»logical feature of the Japanese Islands may lie dtaicribed 
to be in a form of two nrcs along the whole length of the iwlandt^ 
beginning in the Kuriles in the north and ending in Formosa in 
the south. These arcs axe carved towards the north'irost* except 
in Formosa. Of the two arcs, the Outer arc or convex side &cing the 
east is comparatively j^erfect in ge<:»lugical formatiou, tiie sedimentary 
rocks composing it being on the whole aymmetricaliy developed. 
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On the oilier ImiiU, the Inner arc or concave side facing tlie west ia 
extremely complicated in formation and abounds in dislocations and 
eraptive rocks. The distribution of valnaUe minenils and the condi- 
tion of mineral deposits are peculiar to each arc Generally speaking, 
metalliferous veins are mostly met with in the region of the Inner Arc 
especially in eruptive rocks or stmta intersect^ by such ; while metal- 
liferous l>eds are chieHy found in the sedimentary formation^ of the 
Outer Arc. In Jbormosa the Outer Arc faces the east and its forma- 
tbn is Gomparativdy symmetrical. The formation at its north^n part 
is exceedingly complicated owing to the presence of a big di8location< 
which geolc^'ically cuts it off from Okinawa, it is in this northern- 
district that many mineral veins are found. 

Metallio yaios.— Metal-bearing veins generally exist either 
«ruptlye rocks or in the Tertiary formation. They are also found to- 
'some extent in Palaeossoic rocks. 

The principal mines which are working such veins are aS' 
follows : — 

Odd mines : — ^Hashidate in £chigo» Yamagano in Satsuma, ZuihS- 
and Kinkwaaeki in Formosa. 

Gold-nher mines: — Sado in Sado, Ikuno in Tajima, Innai in 

TJgo, Ponshikaribetsu in Hokkaido. 

fopper yniiHs: — Ashio in Shimozuke, Oisaruwiwa, Ani and Ara- 
lutwa in Ugo, Okoya in Kaga» Obiye in Bitchu. 

Lead miM*;— Hoedkura in Biknzen, Kamioka in Hida. 

Antimony mines : — Tchinokawa in lyo. 

Tin mines: — TaniVrtniii in Satsumu. 

Of the metal mines existing in Japan^ copper mines are the 
DKiet in number, the discovery of new copper veins htSag not un- 
frequent even at present. The copper ores of Japan very cSb&B 
4»ntain more or less of gold or sQver. 
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JbopngllftdOIU. — Of the meUUifefOUs deposits, those Ibmung 
, impregnations are especially found in the north of the Inner Axe. 
At <he Kosaka mine in Rikuchli, which has recently become one of 

the most important oopper-silver mines of Japan though it was 
a worked-out silver mine, ore deposits impregnating Tertiary tuif» 
locally knovn as ** Kuiomono " (black ores), are being mined. 

StvatUled Depoalta*— Of the metalliferous beds cuprifevous 
pyrites beds are markedly developed in the crystalline schist and 
the Ohiehibu systems, while beds of iron ore ate especially rich in 
the tliii liibu system. Beds of cupriferous pyrites are widely dis- 
tributed, being found in tlie province of TotOmi, Kii, Awa, lyo^ 
HyQgm and Bigo* The Hibira and Makimine copper mines in. 
HySga, and the Itmki copper mine in Higo^ are the principal 
•copper deposits in the CShibhiba system. Similarly the principal 
copper mines belonging to the crystalline schist system are Higashi- 
ysana in Awa, Besshi iu lyo, and Kune in TotOmi. 

The beds of iron ore extit principally in the form of either 
magnetic or micaceous iron and are found somewhat transformed by 
fJie action of the granite, with which the beds are generally ibund. 
The principal iron mines are those of Kamaishi and 8eu>Diu in 
Bikuchu, Akadani in Echigo, Nakakozaka in Kozoke, etc. 

Maagaoese ore generally exists in the mesosoic system in 'the 
shape of inregalar mssEws. 

The prindpsl non-metalliferous deposits in Japan are coal and 
petroleum. They iir* iuuud chiefly in tlie Inner Arc where the 
Tertiary formation prevails, while stratified metalliferoos bedy are 
ibund in the Outer Arc. In Formosa, howerer, the ooal>bearing beds 
are feund in llie Twtiary ftnnatioii existing in the Outer Arc region. 

Gpv}/. — ^The coal existing in Japan is generally bituminous. 
The greater .part of the seams occurs in the Tertiary formation and 
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none of ihem In the Guboniferoiis fonnatioii. It may be oonjecfeuied 
the strata belonging to th» etystem were then fermed beneath 

the weau, ;in«J no vegetation exij<ted to supply material for the 
fonuation of a coal-bed. 

Hne ooal-bearing strata belonging to the rocks of the Meaozoic 
era are the aathradte ooal-fields fiyund in the provinces of Nag^to^,. 
Kil, and Higo, but they are comparatiTely insignificant 

It is in the younger Tertiary that the coal seams of Japan show 
a markcxl development. The principal coal-fields belonging to this 
daas are those in Kyushu and Hokkaido, and also those in the 
ffitaehl-Iwaki (J9-ban) distrusts. 

The ooal<£elds in Kyttshft oomprise the exteauave ooal-beds of 
Chiku-h9 (two provinces of Chikuzen and Buzen), Miike, and Hizen. 
JBelow will be described brieiiy the priucipal coal-fields in Japan. 

A. Thjq Ishikabi Coal-field. 
Hie Ishikari coal-field surpasses all others in HokkatdO both 
in extent and in the quality of its coal. The field, which is situated 

to the east of the main course of the Ishikari River, extends to the 
length ol 50 miles from the Sorachi River on the north, to the 
Yubari Biver on the south, and is about 10 miles wide; The coal- 
bearing strata strike in general north to south, dipping east or weBt» 
g^tly in the south and steeply in the north. An anticlinal axis 
passes through the central part of the field, which includes the mining 
districts of S«.rachi, Ikushunbetsu, l*orouai, and Yubari. In the 
travelling journal of Matsuura, who undertook an extensive explora- 
tion of Hokkaido, and other northern regionB, about 1856, the dis* 
coveiy of a coal outcrop on the banks of the river Sorachi is 
mentioned. About three years later, a man named ISmura discovered 
an outcrop of coal at Porunui while he was engaged in felling 
timber. In 1876, an American geologist, Mr. B. Smith Lyman^ 
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who did much useful work in ooluiection with the ooal and petn>> 
leum iiidu«tri«8 in Japan in the eapacity of Govennnent geologist,, 
made Boireja of Soraehi» Poronai, and the vicinitsr. In one of hiB 
teportB he announced the presence of coul seams in the district of 
Ydbari. In 1879 the pras|)ecting work waa started at Porouai, but 
it wag not till the fall of 18S3 that extraction was regularly oom* 
menoed. Fiom that time till 1890 the Government worked the 
mine on its own aeoonnt, but on the ibnnation in that year of the 
Hokkaidft TankO TetaudS Kaiaha (Hokkaido Colliery and Railroad 
Company), thu thr^e mines of Sorachi, Ikushumbetsu, and Yubari 
were sold to that company. Since then the company has been 
working them on an extended scale* 

In these mines the seams oontaiaed in the Tfibari mine are 
the most extensive. The seams are three in number, one of which 
measures 25 feet, including parting of C inches to 3 feet. At the 
depth of 300 feet below this seam occurs another, measuring 4 feet 
in thickness. These seams extend 25,000 feet in length, di|qping 
at angles of fiom 16 to 20 degrees. In the Sorachi mine thirteen 
sefuns are fennd, each measuring over 3 feet in thickness, dipping 
from oO to 80 degrtes. At present the tenth seam is being worked. 
The ooal-beariug strata in the Porouai mine dip, in tiie north-western 
part* at angles of fiom 18 to 40 degrees and in the south-eastern 
part at angles of fiom 50 to 80 degrees. Over twenty seams of 
various thiokneaws occur but of these only five are workable. The 
quality of the coal in all these mines i.s excellent, the product at 
\uburi and Sorachi being s|>eciaily isuiteti tor making gas* or colce. 
The ooal-field is worked almost exclusively by the Hokkaido Tunk& 
TetsndO Eaidw, with only a sin^e exception in the neighbourhood 
of this company's ooneeadon at TQbari. Li these mines there are 
compressed air plants, driving pumps, coal-cutters, ventilators, wind- 
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i^g ragmes» and locomotivea. El«ctrie generatora are aUo in use to 
ventilaton, soreeui^ various machines in the workshops* and 
also for Ulumination. 

At present the Yubari mine employs about 4,000 men, prodac- 
ing on an average aboul 1,500 tons in a day. iioth in ritp 8<jrachi 
■aiid the Foronai mines about 2,000 men are at woriL producing 
about 600 to 600 tons a daj. The eompany's lailroods oonneot the 
pits of all the mines with die exporting ports of Otaru and MnrO' 
ran, while four stoanier?^ belonging to the company aliip the coal to 
markets both at home and abroad. 

B. The Chiku-hO Coal-vibldb. 

The Chlku'hO ooal-fields produce more than half of the whole 
•output in Japan, and possess, interlud between sandstone shale^ and 
eon^lommte, a lai^ number of seams of which more than ten are 
workable. The coals from these seams are uf a good bituminous 
quality and mostly make good coke. The penetration of volcanic 
todu through the seams metamotphoses tlie ooal to natural coke in 
•ome i^aoes. 

Though the date of discovery is not eanctly lenown, evidences 
go to prove that several beds in this i-ich coal region must have 
been exploited more than two centuries ago, while coming to the 
niddle of the 1^ centuiy the coal was shipped to markets situated 
In adjoining distriets. In those days the work was oonftned to 
flurfhoe seams, and it was not ttU 1881 when a steam engine was 
set np at the Sakano-o mine (now forming part of the Katsuno mine% 
that extraction in modern atyle was begun in this coal region. 
After that similar apjj^ianoes were adopted at other mines as Nama* 
suda, Shin-nja, Meiji, Akaike^ etc. About 1889 some of the portions 
reserved for use of the Kavy at Tagswa, Kuvit^ and other plaeea 
• were opened fur public exploitation, while .about Hhat time the De- 
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paitnwat of Agriculture and Commerce adopted l^islative measures 
to discourage the separate ezistonce of small otmceflsioikB, and to 
encourage combination. Meanwhile the work of laying railroads 
through the importaut districts of Kyushu advanced apace, and tlie 
facilities of transportation between the coal mines and the liarbors 
of Moji and Wakamatsu were wnsiderably increased. But what 
apecially stimulated the development of the coal industry in Kyoshil 
was an extraordinary demand for [ooal afker the Japan-'Obina 
War. AH those circumstances have combined to bring the work of 
the Chiku-ho coal-fields to the present state of prosperity. 

The Ohiku-h& coal-field* are in the five administrative districts 
of Tagawa, Karate^ Kaho, Onga, and Kasuya, all in Ftoknoka pre- 
fecture, measuring over 30 miles from north to south and 8 to 16 
miles from east to west. 

The coal seams in the Chikvi-iiO coal-fields may be divided into 
upper and lower seams as to quality of coal. The coal obtain- 
ed from the upper seams is inferior in quality, bat poaseases the 
advantage of being easily worked. The ptineipal seams are five 
in number with a tfaiekness generally varying from 8 to 6 
feet. 

C. The Miik£ Coai/>fi£LI>. 
The discovery of the 'field dates more than four centimes ago. 
From 1878 to 1889 the colliery belonged to the Government, but it 
was subsequent to the latter year, when the Mitsui Company got the 
concession, that the work of the a)iliery b^an to present a marked 
activity. 

The field measures 8^ miles from east to west, and 10 miles 
from north to aouth, fiuang die sea in the Miike district of Fuknoka 
•pnibetaie and the Tkmana district of Kumamoto prefecture. The 

. ana occupied measures 13,9G9 acres, while the output in 1902 
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amounted to 962,0i>I tuns, the aggregate during the thirty yeara 
bcgiimii^! ma being 11,737,931 tons. 

Several seams oeeur, but at pi^sent the upper aeam alone is almost 
coccliinTely worked. It measures 5 to 26 feet with an average thick- 
ness of 8 feet. Tlie seam dips in general at :i» angle of 5^ degrees. 

The coal is capable of producing 11,033 cub. ft. of gas and 1,389 
lbs. of coke per ton of coal. It has also a high reputation as steam 
coal evaporating 8.64 lbs. of water at 212** F. per lb. of cod. 

In the coUierj there are six shaft plants, of which the largest ia 
tiiat called Manda. Its pit-mouth measures 12 feet by 41 feet and 
the pit reaches the depth of 826 feet. When all the arrangements 
have been completed, this pit alone is expected to yield more thau 
2»000 tons per day. 

The pumping appliances at the colliery are on a large sealer the 
water issuing from the pits averaging 1,200 cubic feet per minute on 
ordinary days and 2,000 in the rainy season. Seventy-seven pumps 
are at work, requiring 15,254 horse-power. The pumping plant in- 
stalled at Manda shaft» for instancy has a high-presaure steam eylinder 
45 inches in diameter, a low-pressure steam cylinder 90 inches in 
diameter, a water cylinder 22 inches in diam^r, and all of 12 feet 
stroke; ami :s able to deliver water again.^^t a head of 900 feet 
lifted in three stages of 300 feet each. It is described iii the 
Enc^dopsedia firitannica as " probably the heaviest existing ooliioy 
pumping plant" 

At present 2,000 men are employed undei^mid, and 3,660 on 
the gurface, the daily output l>eing o,050 tons. Exeellent arrange- 
ments for transportation exiist, lb miles of railroad for the express pur- 
pose of conveying coal from the colliexy to the neaiest port being in 
opention, while at the port a wet dock, and loading appliances are 
provided. The dock can admit 80 barges of from 50 to 800 tons. 



Digitized by Google 



— 11 — 

At prawnt 4,000 tons can be loaded in 24 hoars. All tbeee fieili* 
ties of tramportatioii ivill become ibae more saturfkctory when, irith 

the completion of the iin{)rove<l workin.iz; urriin^ements at Manda, a 
more capacious dock with improved loading uppliances have been 
cooBbnicted. These additions are now in the couiae of construction. 
D. Tbb Takashhu. Coai>fibijx 
Hie date of the discovery of this coal-field is not exactly known, 
though there is some evidence that the extraction was made about 
two liundrc-d yt^uis ago. lu 1617 the miuo came into the p4jS4i€8sion 
of the feudal Lord of Saga and it was in 1867, that a shaft of 
European style was first sunk. Six yean later the ownership passed 
to tiie Imperial Government, next year to the late Count OotQ, and 
in 1881 to the Mitsubishi Companv, in whose hands it still remains. 
Considerable iuipmvenient both in the method and scope of working 
has been ejected by that Company. At one time the daily out- 
pat exceeded 1,200 tons, and though fi)r a while afterward the 
output gradually declined, it somevhat reyived its fbrmer activity 
when in 1898 new seams were Sewvered. 

At Hujima, one of the three eoliierifc'? collectively called the 
Takashima coal-field, a shaft was first sunk in 1887, and when in 
1890 it came to the possession of the Mitsubishi Company the seonid 
and tliiid shafts were sunk, and these only ar^ now worked, as the 
work in the first shaft had to be abandoned as a result of a five 
that occurred in it in ]H97. 

The seams at the Takashima miues generally run north-north- 
cast to south-south-west, the dip being from 20 to 25 degrees at the 
north-eastem part and from 80 to 50 at the south-western part 
There are sixteen seams, of which five are workable. 

The strike of the seaiujr at Ilujiiiiu is on the whole similar to 
that at Takashima, only the dip is somewhat steeper, being as much 



Digitized by Google 



— 12 — 

M 60 or 70 degrees at the south-western part. There «re tbirbeem 
floiiDB, <if which six are workable. The two mines work the same 
seams which measure on an aggregate oyer forty feet in tbioknees, 

holding, it is roughly estimated, IGO million tons. The quality of 
the coal is the best in Japan, it being eapecialij suited tor making 
coke and for steaming purposes. 

The workisg gallenes €£ the mines are in mogt esses situated 
ondw tiie sea^bed, some of them Ijk^ 1,630 feet below the sorftoa 
of the sea. At present about 3,000 mm are at work producing 
16,100 tons a month on mi uverage. 

The ooal*field is situated in the Nishi-Sonoki district in Naga- 
saki prefecture, and comprises the three small islands named Taka- 
ahima, Hajima, and Yokoahima lying seven nautical miles from 
the harbor of Naga-suki. It covers 2,430 acres. lu 1902 the out- 
put amounted to 1^^9,135 tous. During the 22 years b^inning 
1861, when the conoessbn came into the possession of the pcesent 
leasee^ the oolUery produced 4,889,567 tons. 

Pehohum, — ^It was in tilie 7tb year of the reign of the Emperor 
Tenchi (668 A.D.) tLuL llie first auiheiitic record about the oil 
fields of Echigo occurs. That record states that in that year 
** burning water '* was brought from Echigo and presented to 
tiie Imperial Court. Thongb the working became somewhat activo 
from the end of the 16Ui century to the middle of the 16th, still 
it was not till about 1875 that the business Ijegan to acquire 
conmiercial importance. The work was mostly carried on at that 
time in the districts of Kubiki and Niitsu. With the tapping of 
the bed at Amaie about ten years aflfcerward, and eipeciaUy aifter 
the work undertaken by the Japan Petroleum Company with 
r^;ular boring machinery in 1890 had been crowned with suooessv 
something like u boom overtook the petroleum industxy of Kohiga. 
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The beds at Hire and Urase began to yield oil, while in 1898 the 
machine lH>tin<4 at Nagamiue, and in the following year at Kamada 
Struck rich beds of oil. From that timep boring has been &ucoe8»> 
fully tried in several other places of Edhigo. 

Petroleum exists almost exclusively in the Tertiary formations 
found in the Inner Arc region. It is generally contained in the 
coarse sandstones interlaid between the luyer.-> of impervious ahale. 
The oil-bearing area is very extensive, stretching over Hokkaido^ 
and the provinces of Edhigo, Uzen, Vgo, Shinano^ and TstGmi. 

The principal center of prodttcti(m is Echigo which contains 
the fire principal oil-fields of Higashiyama, Nishiyama, Amaze, 
Niitsu, and Kuliiki, of which the first tw^o are the most importauc. 
The Higashiyama oil-field consists of white sandstone, and the strata 
are generally found from 600 to 960 feet below ground. The Amase 
oil'field consists of alternate layers of shale and sandstone, and some 
strata lie about 0,562 feet deep. Iliough the output has somewhat 
declined, the (j.Kility of the oil from this field is the iMjst of all. 

The Nishiyama oil-licld, though on the -whole similar in geolo- 
gical formation to that of Amaze, produces oil of inferior qui^y« 
and the beds generally lie about 600 feet deep. 

At present the principal dl-fields in Nishiyama are Kagamine 
aud iwiinada. The fiist is worked by two companies and iu 1902 
produced 340,000 liarrels, more than one-third of the total output 
in Japan. The crude oil is transported by pipe-lines to a refinery 
at Amaae over 0 miles firom Na^unine, and also to a refinery at 
Sashlwaxaki 11 miles away. The latter belongs to' the Japan Petro- 
leum Company and may be regarded ta the model oil-refinery in 
Japan. 

The oil-field at Kamada is exploited by the International Oil Com* 
pany and other parties, and produced 120,000 barrels in 1902. The 
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company possesses at Kaoyetsa, a place 29 voSLea away, a refineiy 

worked on a large scale. 

Hire, Urase, Katsuhmuwa, and Tsubakisawa are collectively 
caUed the Higashiyama Oilfield which in 1902 produced 265,000 
barrak. A number of refineries for refining the Higadiiyaina oil 
are at work at Nagaoka, a place 6 miles from the field. 

The oil-field at Xiitsu was originally divided into a large 
number of concessions worked on a small scale, but they have 
subsequently been amalgamated for the moet part, with excellent 
zesultB as to yield. In 1902 this reached 186,000 barrels. 

The Eulukt oil-field is the newest, oil having been strode 
in 1901. The next year the output reached over 28,000 
barrels. 

Graphite. — Graphite ores occur in Japan either in schistose 
locks, in which esse they exist in laminae or in masses in stratified 
rodks. Though very widely distributed, this mineral is still left 
compara^vely neglected. 

Sulphur. — Being a volcanic country, Japan is very rich in 
sulphur, which occurs very frequently in extensive deposits. The 
principal sulphur mines are Tsumgiaan in Rikuchfl, and Iwaonobori 
and Eobui in Hokkaido. 

AIliiTial Deposits.— Alluvial deposits m Japan are represented 
by alluvial gold in the district of Esa.«hi in Hokkaid<5, and iron sand 
in Chfigoku. The former is detached from auriferous quartz veins 
in the Paleozoic rocks and deposited in the river-beds, while the latter 
originates from the decomposition of granite contuntng magnetite. 
Alluvial gold deposits are also found in the eastern digtriots of 
Formosa. 
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in. MINING AND METALLURGY. 

Ctonepal Remarks. — As the methods of niiuiuf^ and metal- 
lurgy were in a rudimentary stage before the Kestoration and ats 
ezperi^oe or wliat would be called, in more familiar lan|;iia|;e^ ** the 
rule of thumb," was the sole gaidaitoe, it is no eotaggeration to my 
that the mining as it is carried on to-day is a complete transfor- 
niation from what it \va> forty years ago. Moreover, iia all the 
prwo'sses! of raining, dressing, and metallurgy were practically 
conducted by hand, the scope of buwieas was necessarily limited and 
the output was therefore small, not to speak of the waste of mineralsL 
In justice to our old miners, it ought to be added that with no 
aeiHirate scientiHi; knowl^^ltrfi and labor-saving appliances to assist 
their work, they developed, especially in the metallurgy of copper, 
lead, gold, aud silver ores, many methods highly creditable to their 
ingenuity. 

The Restoration inaugurated an important epoch in the annate 

of the mining industry in this country. In the year 1862, an 
American engineer named Pumpelly iiitixxiuced for the first time in 
this country the use of an explosive which he applied at the Yurap 
lead mine in HoikkaidG. In 1868, I^nso Nabeshima, then the 
feudal Lord of Saga, in conjunction with Mr. Glover, an Elnglish- 
man, sunk a shaft of European style at Takashima. This was the 
first shaft ever suuk iu Japan. 

On the advent of the Mciji era, the Government undertook the 
mining business itself, taking the Sado, Ikuno, Innai, Aui, Koaaka, Ka- 
maishi, and Okuzu metal mines as well as the Takaduma aud Miike 
collieries under its direct control, between 1868 and 1884 It engaged as 
many as 80 foreign expert-s for those minta, and improvements 
were ;&ealously eli'ectcd in various directions. In diiierent branches 
of the mining industry, examples of foreign methods were set to 
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prhrate miniDg oompanies of adopting improved Byetenu. At tlie 
same lime, that is in 1871, an engineering school was established 

for diduiiiug a knowledge of mining auU metallurgy. Tlie resiult 
was a remarkable advance in technical knowledge among mining 
engineers. 

A large number of private opraators profited hj the example 
tiius set by ihe Government, and started mining enterprises in im- 
proved ways, and though their wndertakings were not alwaj^s success- 
fhl, the result wa^ on the whole a remarkable development of the 
industry. The mining industry now fiiirly launched, and there was 
little or no neoeeritj for retaining the model mines ; at least the 
Government seems to have taken this view of the matter, fbr it 
soon turned over the mines under its control to private enterprise. 

Especially was the advance on coal-mining noteworthy about 
this tune. In this Hokkaidd first set an example to the other parts 
ci tiie oountiy, the coal, industry in that northern island dating 
from 1S85. Th^ followed the exploitation of the ooal-fields in the 
Chiku-bo distrieUs, but it was not till Japane.-^e coal lirt^t begun to 
be sent abroad, in 1889, that any striking development took place. 
To give some idea of this progress, it may be stated that» whereas 
28 years ago Japan had only one colliery anploying a steam-engine 
and that her output of this fbel was only about 200,000 tons in a 
year, to-day engines amounting to nearly 36,700 horse-power are at 
work with the output reaching over 10,000,000 tons annually. As 
to the dmand abroad of Japanese coal, it extends along the whole 
coast of China. 

The petroleum industry is another mining business that has 

lately sprung into great importance. An object of ciiri(»ity known 
in oldeu times under the name of " burning- water," it was first 
tuned in 1890 to real commercial use, and Amo'ican boring 



Digitized by Google 



— 17 — 

maphini*s were tlieii iiitnulucec]. The success of this innovatioji bus 
given a powerl'ul impetus to the development of the putrol<HUii 
industry. To show briefly the advance by figares, the annual out- 
put of crude oil, wliidi did not exceed SO^OOO barrels eleven y&irs 
ago with the pipe-lines extending less than 3 miles altogether, is 
now 1,100,000 hnrrcls and there are 18*j miles of pipe-lines. 

Irun luetaiiaigy wiis earned on in olden times in the piovinee 
of iUskif Izumo^ and other places, the iron nnd <^tained by wash- 
ing decomposed granite having been used for this purpose. The 
output of iron was necessarily limited. ESeven years ago the 
Government was impressed with the necessity of start im; iron 
works in Western style, and a Commission was appointed to institute 
thorough inquiries into all matters pertaining to this new enterprise. 
The result of these inquiries was the establishment in 1896 of the 
Imperial Iron Worlcs at Yawata» in Fukuoka prefecture. The 
works not being yet complete in all respects, the quantity of 
iron produced is still comparatively s^iuall though it will lie consider- 
ably increased at no distant time. Private iron works at the Kama- 
ishi mine produce more or less iron. 

In the mining of precious metals, the oiitpat of silver reached 
a large amount at one time owing to the highly creditable progress* 
made by our mctaUurgtsts in the process of extraction. It ne<'cs- 
sarily declined six or seven years ago, owing to the universal £»!! in 
the silver market. On the other hand, as a result of the discovery of 
alluvial gold deposits in HokkaidQ and the adoption of an improved 
nutlKMl of extraction in the gold mines of Kagoshima, Osumi, and 
other provinces, the amount of the output has been carried to au 
almost unpreced^ted figure. 

As to the mining of copper, which occupies such an important 
place in our mining industry, the output is advancing at a rapid 
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rate, the ores being found almost everywhere throughout the country, 
while the processes of drening and smelting are bang greatly 
improved. 

Jleferrin.a: to tlie following table the reader will see whut rapid 
strides the Japanese mining industry hiis made during these thirty 
years, toward the development of the immense natural resources^ 
most of which had remained n^lected for over 2500 years. This 
activity, which may continue many years more, led the capitalists 
to fif'l tlie want of technical knowle^lgc and strenuous effhrts 
to impart (In* inpiired knouie<lge hogan to he made both by 
th« Htntu Aud private persons. At present, in each of the Imperial 
Universities of Tokyo and Kyoto, there is a course in mining and 
iiietalhir^y. A cfHirse in metallurgy is also provided in the Osaka 
Higher Technical S<'hool, while in the Foremen Training School in 
Tokyo, the two courses in mining and metallurgy are provided for 
the training of foremen in mines. Besides these, we have two 
courses in coal mining and mining machinery in the Mining School 
attached to the Akaike Colliery, Fukuoka prefecture, and a ooune 
in mining in the Fukuoka Technical School. 



PRODUCTION OF PRINCIPAL MINERALS, |874^I902> 







1. 






Copper. 


Year. 


Production 
in OK. 


Rate of 
increase. 


Production 
in oc. 


Rate of Frodnction 
increase, in metric 
tons. 


Rateol 
increase 


»874 ■•' 


3,129 


100 


87,78* 


100 


2,1 10 


100 


1882 


8,736 


279 


558.784 


636 


5,616 


266 


1892 ... 


... 23,523 


719 


i»936»753 


3,206 


20,727 


982 


1902 ... 


- I43»993 


4,6o2 




2,111 


29i034 





Digitized by Google 



— la — 

Iron. Cbal. Fetvolenn. 



^^^^^^^^■^^^^■^^MH^^ ^^^^m^^mr^mmammmmm^m^ ^m^^^mm^fF^^^m^^m^^ 

Yew. ' Production Rat« of Frodnction Rate of Ftoduction Rate of 
in nu trie increase, in metric increase, in barrels, increase. 





t< '11^. 




tons. 








i«*74 ••• ♦•• 




100 


209,556 


100 


3.491 


100 


18S2 ... ... 


12,164 


252 


936^47 


447 


23,259 




1892 


•9,757 


409 


3,201.075 


•.527 


82,645 


2,jt>7 


1902 




',<'J4 


9.79y,*>4u 


4.f>-9 


9«>5.-'So 


2S,5«)<> 



>i.U. Iti calculatiog llic rale uf incrvaM: in llic abuvc Cable liit pruducliun in 
is (akcn as loo. 

Output of Principal Mines. — ^Thc principal mines wiilt their out- 
puts in 1!H)2 are j^Iven in the table helow. Miues aic not nientiuue<l 
in this table whose output is less than 2,000 ounces of gold, 50,000 
ounces of silver, 500 tons of copper, 500 tons of lead, 10,000 tons 
of iron, 100 tons of antimony, 1,000 tons of manganese, 1,000 tons 
of sulphur, 100,000 tons of coal, or 10,000 barrels of {letroleum. 
('Hie output of any single product at the Oniori, lli&aichj, ilij agaiic, 
and Ho.>;(jkura mint's, nmrke<l with an a-sterisk, does not leneli the 
stantlard, but they aie uiontioueil lun-o bocau.sc the output of all the 
minerals produced in each one reaches the standard as far as value 
is concerned. 

rRIXCIPAI MINKS IN" 1902. 

J. MknKS of UOLl), ijlL\£R, Coll'tK, .\NI> I.KAU. 

Output. 



iuc. Prefecture. Conce:>siouaire. Gold Silver CoppMcr lx:ad La|,0f, 

(oz.) (oz.) (metric (metric ' 
tons.) tons.) 

Kinkaseki. P'ormosa. Tanaka Chohei. 18.370 — — ^ -^40 

Sado. Niigata. Mitsubishi Co. 12,574 123,660 — — 1,092 

U.bio. K«goshiina.{U«*;^GoldMin. _ _ « 55, 

f Sbimazu Tada* ^ ^ 

Yamagano. „ | ^^.^^ 9,404 ~ ^ - 253 

Ikono. Hyogv. Mitsubishi Ci>. 64^14 167,167 447 — 937 

( Takayaina KalsM 

Hasljtiiatc. Niigata. ] yuki and Uvo 6,696 — — — 0^ 
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Output. 



Mine. 


Prefecture. 


CoDGessionaire. 


Gold 


Silver 


Copper Lead No. of 


Sbintolsu- 
gpiwa. 


Hokkaido. 




(02.) (oz.) 
6,616 (alluviai) 


(metric (metric Labor- 
tons.) tons.) crs. 


Zuiho. 


Furmosa. 


Fujita & Co. 


6^2$ 








9 to 






\ Iwalsuki Naohiko 
[ and fuor others. 


4,62s 










Botanko. 


Formosa. 


Kimura Co. 


4,50a 




— 


— 




Usatonnal 


Hokkaido. 




4/>74 (allttvipl) 


— — 


~ — 




Kuratani. 


bhikawB. -j 


Kuratani Mmtttg 
Co. 


2,196 


35,756 




114 


_ 

360 


Peichan. 


Hokkaido. 




2,196 (alluvial) 


— 


— 


— 


liuiai. 


Akita. 


Furukawa Junkichi 


2,199 


261,737 


— 


— 


1,104 


Kaniioka. 


Gifu. 


Mitsui Co. 


— 


133,194 


— 


804 


732 


Taubaki. 


Akila. 1 


Araya Keikichi 
and five others 


— 


111,612 




- . 


316 


F^shika* 
ribetso. 


nOKKIUUO. \ 


[ llukkaidu Mining 
L Co. 


909 


101^39 


— • 


— 


125 


Haoda. 


Fukushiina. 


Godai Ryosakn. 


675 




— 


— 


319 


*Oiniiii. 


Shimane. 


Fujita & Co. 


864 




— 


— 


403 


Ashio. 


Tocbigi. 


Furukawa Junkichi 






6,762 


— 


6,974 


Bcsshi. 


Ell i inc. < 


Sundtcnno Kidii- 
zaemon. 






4.739 


— 


3n>67 


Kosaka. 


Akila. 


Fujita \ Co. 












Makimiae. 


Miyaxaki. 


Mitsubishi Co. 






918 




943 


iiibira. 


If 


Naitu Seikyo. 






876 




i.5» 


Oaafuxawa. 


Akita. 


Mitsubishi Co. 






816 




1,148 


AnL 


M 


Furukawa Juitkichi 






«I5 




'it95 


Aiakawa. 


M 


Mitsiibtsbi Co. 






785 




1,067 


Obtye* 


Okayana. 


Sakamoto Kinya. 






567 




1,071 


Yoshioka. 


if 


Mitsubiahi Co. 






529 




1,270 


Kusakora. 


Niigata. 


Furukawa Junkichi 






515 




627 


*Hisaichi. 


Akita. 


MitRubTsh! Co. 




20,009 


498 




474 


^Hiragane. 


tJifu. 


Vukuvauia Ryuku. 






47-2 




539 






Takala bliiuzu. 








31s 
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11. Mines of Antimony, Iron, MA.NuvMiiiK, and buLPMUR. 












[Hit (llicl 




.) 


No. of 


Mine. 


rrefccture. 


Concessionaire. 




Iron. 


Manga- 


Sul- 


IjnI>or- 








moay. 


aese ore. phur. 


ers. 


KanS. 


Yanufgucni. ■< 


Sunohara Kunui' 

jiro. 






— 




218 


Icbinokaira. 


Ehime. -j 


Ichinokawa Min- 
ing Co. 


»S4 _ 
5 f (crude) 


— 


— 


319 


Kamaishi. 


Iwat«. 


Tanaka Chdl)ei. 




20,060 






991 


FSrika. 


Hokkaidob 


Murata Komakiclii 






i»9S3 




79 


Iwftsaei. 


Aomori* 


JvuniBiu uici- 










78 


Twaooobori. 


Hokkaido. 


Mitsui Go. 








2,696 




Kobni. 


» 


Oshino Teijiro. 








2,Pt8 


137 


Tsurugizan. 


Iwate. 


Mitflui Cb. 








1,815 


95 


Kirilome- 
hinL 


Akila. 1 


Asano S^'^ichiro iS: 
Tsubola Saheida 








1.658 


462 


Shirikishinai. Hokkiuddt | 


Yamagata Yuxa- 

burcl. 








1,613 


50 


Rausu. 




Vanase Shugo. 








ipi2 


"5 



III. Coal Mjnhs. 



Mine. 


Prefecture. 


Gonoeasioiiaire. 


Output 
(metric tons.) 


No. of 
Laboief 


Miike. 


Fiikuoka. 


Mitsui Ca 


962,091 


6,65a 


Onoura. 




Kaijima Tasuke. 


458,360 


3>i49 


Yubari. 


Hokkaido, -j 


[ Hokkaido Coal Mining & Rail 

[ way Co. 


4-^S.94J 


4.025 


Mfiji. 


Fukuoka. 


Mciji Coal Mining Co. 


420,695 


3,428 


Shinnyii. 




Mitsubishi Co. 


353.82' 


4,001 


Komatsu. 


n 


Kurachi lichiro. 


301,952 


i,iiS 


Katsuno. 


» 


Fiirukawa Junkichi. 


3oi/)5o 


755 


Otsuji. 


M 


Kaijima Tasnke. 


.240,721 


1,3 1*> 


Fataae. 


f» 


Imperial Iron Works. 


220^971 




Taga^ 


»» 


Mitsui Co. 


210,157 


1,667 


Soraclii. 


Hokkaido, -j 


f I Iokk.-Ti(lo Coal Mining & Rml- 

[ way Co. 


206,969 


2i400 




Fukuoko. 


Milbubi^lii Co. 


;o4,902 
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Miuc. 


i'refeclure. 


Conce!>Sionairc. 


Output 
(metric tons.) 


Xo. nf 

Laborer 


Pofonai. 


Ilokkaiflo. , 


f Hokkaido Coal Miaing ife Rail- 

way Co. 94 > o 


1,709 


Takaihima. 


Xagasaki, 


Mii-Lihi--hi Co. 


i89>t35 




Akaikf. 


I'ukuoka. 


\ asukau a Kciichiro. 


155^36 


1,160 


Akasakakuclii. Haga* 


Takalori Ik5 and four ulkcrs. 


146,790 


1,220 


Gutokii. 


Fttkutika. 


A<kiiira1ty. 

* 


146,187 




ffvivi 

I W tjuMMMim 


1 UKUslIIIlHl. 


Iriyama Coal Mining Co. 


144,636 


680 


Ida. 


Kukuoka. 


Mitsui Co. 


143,138 


948 




Fukiisbima. 


I«aki Coal Mining Co. 




539 


Yamaiw. 


Fnkttoka. 


in.H8Ul \M, 




386 


Kaoftdtu 




Mori Genshd. 


130,687 


874 


V'oshinotanL 


Saga. 


Yoshinotani Coal Minli^ Co. 


129,109 


876 


HSkokn. 


Fukuoka. 


Hiraoka K5tar5. 


128,983 




Onoda. 


Fukushima. 


Iwaki Coal Mining Co. 


120^192 


687 


Kijima. 


Saga. 


Nil KdchO and tbree others. 


]t7i938 


84a 


Iwasaku 


Fukuoka. 


Iwasaki Ksmekichi. 


105,648 


308 


Tadakunia. 


It 


Sumitomo KichixaemoD. 
IV. Oil. FikitiK.. 


102452 


Soo 




Oil field. 


Prefecture. 


CHitput (Barrels).* 




Nagamine. 


Nii^jata 


... .^40401 






Is i it ill. 


»> ••• ••• 


... iSo,4;,9 






Kaniinla. 


» 


... i^o,78j 






Hire. 


t«« ... 








Ura/c. 


>i ... ... »■« ... 


S4,862 






K at-)Uhozavva. 


9tm *•« 


68,123 






Kuhiki. 


... ■■. 


... 28,281 






Tsubakizawa. 


... ... ... ... 


16,969 





* The output is calculated as crude oil. 



IV. CONDITION OF MINERS. 

The Life of Miners.— The total uumbcr of penons employecl 
iu Ja^uesv uiiuc^ wan 150,16!) iu June, l{i02, iiicluiliog workmen 
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undergrouud and on the surface. Most of these laborers wnrk under- 
ground, and in iinooinfortal>le conditions, but in spite of these dis- 
advantages, they are generally satisfied with their lot and go to 
work with light hearts. S.me of those workers are natives of the 
distiict ill which the mine h situated, hut most oi' tlieiu are from 
other provinces, no small number of whom settle duwn, bring up 
families, and live there till their death. Xiiese laborers generally 
live in dwellings provided by their employers ; those with families 
in separate rooms and those without families in lar^e common' rooms. 
Thft dwellinj,'S are either thutelied or tile-roofed, and tlie inside of 
t!io rooms is comparatively clean, reflecting much cre<lit on the 
niineiv. When the mines are in remote places, provisions are 
supplier] by the mine opemtors, sometimes at a very low price. 
Evidently this institntion of a cheap supply of food is adopted with 
H view to chcckin*^ any mnveinent fur the ii.se of wages on the 
pretext of a rise iu the price of commodities, for it is very difficult 
to lower wages when once they are raised. 

As their calling is attended with some peril, their wages are on 
a higher scale than those of their confreres in other walks of life, 
as shown in the table given below. 

In consideration of the great risk to whicli they are exposed, 
their employers are bound to take care of them, when they mieet 
with accidents while on duty. The employers bear part, or the 
whole, of the expenses of medical attendance, and, when the patients 
are treated in hos))itals other than those owned by the employer.«i, 
they are daily paid a sum of money to meet their expenses in such 
hospitals. In case of their being disabled, they are givm a fiiir 
amount of money, and in case of death, generally a sum of five Yen 
(one ye»=rabout 50 cents) or upwards is granted to the bereaved 
family toward the funeral expenses, besides some allowance to the 
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family. The foUowiu*^ tahle shows the sums paid, during the three 
years apecified, by sonie of the iiiine-owners, under the ciroumBtaaoes 
meotioDed. 



FUNERAL EXPENSES. 
1899. i'X>o. 1901. 





No, of 
Recipients. 


Amount 
in VtH, 


No. of 
Recipients. 


Amount 
in V^m. 


No. of 
Recipients. 


Amount 
in Ym. 


Miike , 


15 




9 


45.00 


*5 


S35.00 


BcMhi 


a 


24^)0 


10 


SOiOO 


5 


4X.94 


Iknno 


45 


351.00 


39 


i97'5o 


4* 


166.50 


Imai ... 


2 


9.00 


3 


15^ 


2 


10.00 


KamaiBhi 


... 




14 


70bOo 


6 


39-95 


Ashio «.. ... 


7 


58.00 


16 


119.00 


15 


I27iOO 


Sttdo ••■ ... 

YfilKiri, Poronai, 
Ikusliumbctsu, 
Sonchi, etc. 


5 

1 33 


24.00 

330.00 


t 

21 


5.00 

210.Q0 


1 

40 


5.00 

400.00 


MONEY GIVEN IN AID OF THE REREAVED FAMILIE& 




Miike 


14 


56aao 


9 


360.00 


21 


820XX> 


Bessbi 










2 


40.00 


Ikuno 


... 138 


796,10 


164 


957.80 


185 


I 006 80 


IlUMt »M ... 




29J00 


3 




2 




Kamaisbi ... 






»3 


148.00 


7 


140.00 


Ashio 


6 


lOO.OO 


IS 


355.00 


16 


33000 


Sado 

YObari, Poronai, 
Ikushumbetsu, 
Soncbi, etc 


-•• 4- 

J 29 


150.00 
890.00 


I 

21 


30.00 
840.00 




1,480.00 


MONEY GIVEN IN RELIEF OF TtlE DISABLED. 




Miike ... ... 




lOOOO 


13 


135.00 


2 


6ox» 


Beaihi 














Ikuno 


42 


871.50 


49 


1,043.00 


50 


l,«43^ 


Iiuun ... ... 










I 


I4v44 


Kamaishi ... 










2 


108.97 


Ashio 


3 


60.00 


2 


Saoo 


3' 


5300 


Sado 

Yuliari, Poronai, 
Ikushumbetsu, 
Sonachii etc. 




708,00 


»3 


387.00 


1^ 


39S.00 
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large mineSf minen' mutual aid aflsooiatious are in 
exitttenoe. The aim. of tii^ anociatioiiB k to extend hdp to the 
memben in case of emorgencj. To this end reaerre funds are 
created hy contnlmtions. from memlien, uid also from the mine 

operators, or others and disbursements are made from tlie^e funds in 
case of the injury, illness, or death, of any uf the memben^. The 
SOUS oontribated by the minen vary in diiferant associations. In 
some easesy. a certain fixed sum is conteibnted uniformly by all, 
while in other oases, the sum contributed is in proporHon to tibe 
position of the wiukiuaii. Such contributions are made every muutii 
out of their wages. In granting the relief, the amount to be given 
is fixed, other things being eq^ual, aooocding to the length of time 
the party to be relieved has been a member of the asBodaticn, or 
according, to the position of the redpient, or according to both. 

Although in petty mines where only a small number of work- 
men is employed no provision is made for the education of the 
miners' children, in larger mines they are educatal either iu school* 
established by the mine-owners or in public schools subsidiaed by the 
mine-owners. Under such circumstance^ the rate of tuition fee is 
emparatively low. 

V. MINING LEGISLATION. 

In describing the legishitiTe measures with regard to mining in 
Japan, the first thing that demands attention is tiie right of ownership. 

Bi^t of Ownerahip. — ^There are, graerally speaking, three 
hinds of right of ownership of mines, these being : (1) the system of 
accession, that is to say, the system of ownership by the land- 
proprietor ; (2) domanial system, that is to say, the system of State 
ownership; (3) the system of conoession. Hulk is to say, the systenr 
of giving concession by the State to the applicant. 
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Jfi^iaa never ttdoptod Ihe finfc system; it adfaared to the MfOeuk 
of State ovnenkip fiem oldeiL times till quite reoentl^ ; and niien 
the pdrivilege of irorkmg a mine was granted, this concosoion was 

regardecl a favor by the Grovernmentj given for a certain limited 
i)eriod in cuiiaideration of the payment of a royalty. This period, 
as nieutioned in the Mining Kegulations issued in 1873, was 15 
yeanit 

The adTanoe of the ooontry did not allow the continuation of . 
aneh an arbitrary system, whicli was moreover calculated to seriously 
impair the development of the minino; industry. In 1S90 the Mininp: 
Kegulations were amended, and with the operation of the new 
Begulatioos two jears later the oonceesion system distinctly estaUish- 
ing the right c£ permanent working was inaogoiated, and thus the 
sound development of tiie mining industry was safeguarded. 

Mining Work and Kinds of Minerals. — In the let article of 
the Regulations mining work is defined to mean prospecting, mining, 
and all oth^ operatiosis relating to mining. 

Minerals recognised in the Regulations are as Allows: — 

Ores of Gold (excluding alluvial gold), silver, copper, lead, tin 
(exclutling .stream tin), antimony, t^uicksilver, zinc, iron, (excluding 
iron sand) iron pyrites, manganese, arsenic, graphite, coal, petroleum, 
sulphur, bismuth, chromite, phosphorus, lignite, and asphalt. TJie 
last five were added to the list in 1900. 

Right of Prospecting and Mining.— Formerly an alien was 
disqualified from working a mine and wm I'uiilier prevented from 
becoming a member of a mining company, so that the right of 
working mines was xeswved exclusively for Japanese subjects, in 
consequence of the amendment of the Mining Regulations in 1900 a 
company organized by Japanese or aliens, or by both combined is 
allowe l to work mines, provided such a company is under Japanese 
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lam. Tliii adUiiittieDt enooiuagiiig the ftnnetion of ioiniDg 
<oomp«nieB by aliens bn proved a mmoB of atimulatiiij; tbe doMlop- 
ilioiit of Uttfi iadofltFy. 

Coatrary to the usage in many Western countries, Japanese law 
' 4loeB not Moognise the right of priexity of diaoovwy. The right of 
pioqMGting or of mlniiig is granted to the one who first appliea Ibr 
it whether he discovered liie minerals or not The reason for this 

is that the fact of an alleged discovery is exceedingly diflBcult tO 
verify, and that accidental discovery does not deserve any special 
privil^e. The right of prospecting carries with it the great privilege 
tibat no otiier person is allowed to apply for the privilege of pra»- 
pecting £>r the same minemls in the same area (Art XXI.). 

The uou-recognition of the riu-lit of priority of the owner of the 
land in which a discovery is made is derived firom a fundamental 
principle of Japanese l^iidation, and must he regaxded as a highly 
veasonable proviAon. The term ibr pnepecting is limited to one 
year, to be extended to another year when such extension is regarded 
proi)er and necessary (Art. IX.). In contrast to this limitation in 
the period of prospecting no such limit is enforced in regard to 
mining. Further, though the right of prospecting ( an not be trans- 
ferred to a third person, or be used as object of hypothecation, the 
right of mining can be sold, bought, assigned, or be made an olgect 
of Iiypothecati(m (Art XX.) 

Tiie I'uct that the coucciSision for working a mine \va6 at first 
limitetl to the space of only 15 years, and that this concession was 
forbidden from being made nse of as an object of hypothecation, 
seriously intwftred with the proper devdopment of the industry. 
The subsequent amendment of the Regulations has removed those two 
grave defects and to-day concessionaires and capitalists are enabled 
to invest large sums in the exploitation of mines. 



Digitized by Google 



— 28 — 

• '.Soope of a mninc CoDiwwioii «ocl Snpafiisioii of tho 

Working.— The' scope of a oonoemion is fixed wilihiii a definite 

liimi, it being not less than 10,000 (subu (about 8 acres) tor coal 
and not le^s than 3,000 imbo (about 2.4 acr^) for otber kind of 
minerals (Art. XLI.), the maximmn limit being 600,000 iaubo (about 
490 acres) in both CHBee. The two «Lti«nee have beoi so deter- 
mined in cacdet to pirerent the appearanoe of too many small con- 
cessions on the one hand, and to prevent the evil of moiiopoly on 
the other. However, in case of the oombinutiou of more than two 
Concessions the mazimttm limit may exceed 600,000 Umbo, 

In view €£ the fkct that our nuneK)wnm are too apt. to^ 
attend to their own immediate interests at the expense of the- 
permanent interest ol" the mining industry as a national economy, 
the (jovemmeDt has deemed it advisable to interfere more or less 
with the mining business. Thus a conoessionaiie is obliged to submit 
efvery year a programme of mining work and eveiy six months a 
plan showing die existing condition of the mine to the Chief of 
the Mine Inspection Office and to obtain approval for the former 
iK.'f'H-f ])rucee<ling to work the concession (Arts. XX\^I, XXVII.). 
Purtiier, the concession may be revoked by the Minister of Agricul- 
ture and Commerce in caae tiie working is so^poided for more than 
a year (Art. XXIX.). 

Use of Land. — An the niioing o])eration involves the use of the- 
surface of land, the interest of a concessionaire is often found in- 
compatible with that of the owner of the land. The only way to 
find a way out of this difficulty is to requisition for the benefit of 
OQDceesionaire so mudi land as is judged necesBaty fat the conduct of 
liis work and to give suitable compoisation for his requisition to the 
owner of the land. It is to regulate these relations that a special 
chapter is devoted in the existing law to distinctly define the rights 
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of concessionaires and land owuors. According to the provisions 
therein contain^ the owner of the laud cannot r^ase the conces- 
aioiuure the me ^of the Uod reqaired in the mining work, the land 
being speoified Hius : — 

For the purpose of sinking eihafts or driving levels. 

For stowing ore, stone, and earth. 

J^^or constructing roads, railroads, traoiwajs, canals, ditched or 
water reeOTroirs. 

For oonatrncting metallurgical plants and otiier hufldings, 
electric lines, pipe lines or wire rope tramways required in mining. 

The owner of the land cannot refuse to lease to the mine-owner 
the land required for the above mentioned purposes (Art. XlX.V1I.}, 
and the mine-owner in return must give to the owner a suitable 
eompmsation by way of rent, or payment for damagesi or must 
d^Gsit security against rent (Art. L.). Further, the mineowner is 
obliged, on the retjuest being made by the owner of the land, to 
purchase the land used by him in mining work for not less than 
three years. All ike disputes between the land-owner and the mine- 
owner may be submitted to the deoision of the CSiief of the Mine 
Inspection Office, but when his decision is regarded as unsatisfactory 
by the parties concerned an appeal may be made, in case of a lease, 
to the Minister of Agriculture and Commerce, and to ordinary Courts 
of law in ease cf other kinds dispute. 

IGnlng Polloe* — From the nature of the work not only is the 
risk to li& greater to those engaged in it ^hm in ordinary work, 
but the work may also involve serious injuries to otiier parties, by 
causing, for instance, the depression of the surface of the laud or by 
causing noxious or poisonous gases and liquids to spread in the 
neighlxirhood. It being judged inadvisable to leave the control of 
these matters' to ordinary pdioe who can not be properly qualified 



Digitized by Google 



30 — 

for the task, it is provided in Art. LVUL fl# tbe ^jdsting Mining 

HegulatioDS that the foliowiug matters shall be attended to by the 
jnespective Chiefs of the Mine luspection Ofiicee^ aubjeot to the 
flapervttioD of the Miniatw of Agriculture and Conuuflne: — 

Safety of arduteotond oonatraetioiia oonneeted witji mining both 
inside and outside the mine. 

Protection of the life and healtli of workmen. 

Protection of the surface of land and of public interests. 

When an J cause of danger or of injuij to the public interests 
in connection with mining is peroeiTcd by the Ghic!^ he is aalliorixed 
to order the ooncessionaire to remove sneh eaus^ under penalty of 
tlio susiKUsion of the work in cii^e of Iiis disol)eyin,i; the order (Art. 
LIX.), while the supervising authorities may theniHeived carry out 
tibie necessary prevmittye measures and cause the ooncesdcnaires to 
pay the expenses involved in the work. 

The Minister cf Agriculture and Oommerce has fbrther enacted 
Rules relatiuir to Mining Police, and enforces strict control over 
such matters as the use of explosiveij, arrangemeuts for ventilation, 
subterranean vorksr construction of chimneyi^ boUei8» dresung and 
metallurgical plants^ etc., provisions against accidents, etc. The 
Chief of the Mine Inspection Office sees to the futhful fulfilment of 
all the points specified in the Rule?. 

Protection of Mine Laborers. — In view of the great risk to 
life and health, special provisions besides those mentioned in the 
Police Rules are in force £ar extending protection to labomrs and 
ihdr &milies, these provunons being intended to enfiwoe proper re> 
striction as to the nature of the work, number of working-hours, and 
relief in case of de;ith ur injuries sustained in the discliarge of duty. 
£veiy concessionaire is accordingly ordered to draw up, for use in his 
own particular concession, nales relating to workmen, and to submit 
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^lyift ibr fbe approval of the Chief of tho WaB lospeetion OAce 
Chs^ IXrV.}; tbe object of Una oftcial intevfereiioe being to piovide 
against unreasoimbk demaiida either by the employers or the 
employees. Further, the Minister of Agriculture and Commerce is 
authorized bj meaiu of Departmental OrdiaanceB to pUoe reetmtioi» 
on the worktBg-houn of general workmen, and on tbe kind of work 
that may be inposed on ibmale workers, and on the working-hovrs 
and kind of work of childreu (^Vrt. LXXI.) : also to cause the oon- 
ee^ionaire to make suitable relief provisions both for workmen or 
their finailies when workmen meet with death, or are disabled, in the 
d&diarge of their duties. The ooneessioiiaire Is under an obligation 
to draw up ruies to deal with such cases, and to put them in prao* 
tice with the approval uf the Chief of the Mine Inspection OfHce. 

Taxes on Mining. — formerly the tuxes were of two kinds, one 
on leases, and the other on the output. The former was at tiie rate 
of 1 yen (dO cents) for every 500 taitbe (about 1 acre) of raetaillo 
mines (except iron) ; 50 dm (25 cents) for every 500 tmbo of iron 
and non-metallic mines. The other tax was at the rate of 8 to 20 
per cent, of the value of the output. In 1875 the tax on output 
was abolished to encourage the industry. But the imposition of a 
tax according to the extent of the oonoenion was attended by a 
serious defect, for it induced the conoessionuire to minimize the 
extent of the leases and therefore tended to prevent the proper 
exploitation of natural resources. By a further amendnitnt, the 
original method of imposing two kinds of taxes was restored, 
but the rate Ibr the lease was reduced to 30 seA per 1,000 
teubo and the tax on output, (iron excluded), 1 per cent oi the 
value of output (Art. LxxTTI.). This restoration of the tax on 
lenst^, w'ds^ iiiude partly for the purpose (jf restricting the evil of 
forestalhuent by speculators, while the tax itself was in conformity 
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wilb a. long-establifllied usa^. The Talae of mineralB h ammaUy- 
aanoniKsed by the offidal quototion wliidi. is determined aocording to 

quotations in the principal markets (Art. LXXIV.). Those for 
'which the official quotations exist are at present gold, silver, copper, 
lead, antimony, ctml, and petroleum. 

AUnyial Wdrklil^— Alluvial gold, izon sand and stream tin 
an treated by the lam in a manner somewhat . distinct from otiier 
' IdndB of ore ; In thk case the right of priority is accorded to the 
owaer of the land. But when the owner does not work the deposits 
he cannot retuse permission being granted to those who desire to do 
so. The owner is entitled in that ease to ocact a suitahle anmtint 
of royalty. However, the working can be undertaken only by 
Japanese subjects, and no alien, whether as a private individual or 
as a mcmher of a company, is allowed to undertake the work. lu 
most other retipecUi the provisions of the Mining liegulations also 
apply to alluvial workings. 

Mining administration affiurs are subdivided into two categories, 
central and local. The former are taken charge of by the Director 
of the Mining Bureau sul)ject to the control of the Minister of 
Agriculture and Commerce who has the power of granting concessions. 
Local aifiurs are managed by five Mine Inspection Offices throoghout 
ihe country, eadi of which takes diaige of a certain district 

The Qiieft of these offices deal in general, on his own reBpon> 
sibility, with matters relating to the errant of application for pros- 
pecting, approval of the working programme, eutbrc t ment of mining 
police regulations, and decision of disputes between land<ownen and 
mine operators. When die act of the Minister, or the Chief ni a 
Mine Inspection Office, does not give satis&ction to the person in* 
torested, he may lodge a complaint with the Minister, or the Coort 
of Adiuiuistrative Litigation. 
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VX OTATISTI08 REI^TTOG TO THE MmlNG IiroUOTRT. 

For convenience of reference, statiatics relating to the mining 
indostry are given, here. Owing to unavoidable circumstances, these 
ntonis are mat usdSma. as to thd period they cover, though in moBt 
cases they begin In 1893 and end in 1902. 

TABLE L-NUUBBR OF FBRMISSIONS FOR FROSFECTING 









AND THEIR AREA.(») 
















Rate of 


Average Area 








No. of 


Total Area 


Increase 


per Permission 


Year. 




Permis^ons* 


(acres). 


in Area. 


(acres). 


1893 


• >«• 




5,700 


671,484 




118 


1894 


••• 




6,095 


910,819 


136 


M9 


1895 






3.972 


721,120 


107 


i8s 


1S96 






.>^" 


722,774 


11=; 


237 


1897 






4.143 


1 ,Z40,265 


185 


299 


1898 


• •« ■ ■ * 




3,959 


. 1,349,860 


201 


341 


1899 


■«» 




3,995 


1,391,134 


207 


343 


1900 


i«* 




5,184 


1.785,593 


266 


341 


1901 


• * ** 


««• 


6,859 


2,lS9 fill 


326 


3*9 


1902 


••• 


*•• 


6,467 


2^)26,902 


302 


$1$ 




TABLE IL-MINING CONCESSIONS AND AREA&WJ 












Rate of 


Average Area 








No. of 


Total Area 


Increase 


per Coacessioa 


Year. 




Concessions. 


(acres). 


in Area. 


(acres). 


X893 


• ■ • 




3,513 


152,767 


too 


43 


1894 






3,725 


194,568 


127 


5» 


189s 






4,276 


232,686 


152 


54 


1896 






4,882 


305471 


200 


63 


1897 




• •« 


5.123 


363,896 


238 


71 


1898 




■ *• 


5,270 


405,106 


265 


77 


1899 


• ■« 




5.355 


453,753 


297 


«5 


1900 


««» •*« 




5>389 


481,845 


3»5 


89 


1901 


•M *•» 




5.725 


575.959 


377 


lOI 




*•« •«* 


««« 


5.908 


643.919 


421 


109 


NJB,<— («) In cdaiUting th« rate of ineieai^ the «r 


m for 1893 ii taken a* loo. 
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TAKiB m^^-anniBisR of alluvial workings. 





AlbHalGdId. 


iTOiiSand. 


Othats. 


TotaL 


093 ... 


134 


X.S49 


5 




i99# ... 


Ill 


i.S« 


5 




189s 




1*507 


5 




1896 ... 


... ... 29t 


M78 


4 


1,683 




... «. 247 




6 


1,837 


t89S ... 





1,646 


8 


1,948 


1S99 


635 


1,562 


7 


2,ao4 


1900 ... 


2,199 


1,507 


8 


3,7 «4 


1901 


3.33<i 


1,560 


10 


4,906 


1902 ... 


3,<^4 


1,508 


34 


5,146 



TABLE IV.— OUTPUTS 01 MINER AT. PRODUCTS 
AND THEIR VALUE IN 1902. 

Output. Value io yM(J^o.y>) 

MnasiULS: — 



Gold ... ... ... 


>*« 


143,993 <«• 


5«97i«390 


Silver ... ... 




Xf853^73 » 


1.93^752 


Oippcr ... ... 




29/>34 tons. 


I3>742i94i 


Lcftd ... ... 


• mm 


i><44 » 


189^111 


TiiA... ... ... 




19 » 




. ■ f Refined 
An'^"^o">\ Grade 




52S „ 
88 „ 


123,268 

11,220 


Quicksilver 




3,126 lbs. 




f Cast iron . . 
Iron \ Wrought iron 
(steel 


• 


44,393 tons. 

847 » 
33i6S3 » 


1,468,290 

81,550 
2,641,760 


Iran pjiites ... 




i8»S8i >» 


28,242 


libngpnese ore 




x<v866 M 


67,010 


^Ajtscdic ««» 


••• 




1,686 


Ofaphite « 




97 tons. 


19,842 


f*Mj / Bituminous 


*■« 


9>S".899 » 

149,783 „ 


31,882,639 
357,941 


^Petroleum 


*«• 


995,280 barrels. 


2,077,840 


Sulphur 


• *» 


i8ta87 t<»is. 


441>942 


Total 


MM* 


mmm mmm •■* 


»«• mm* 



61^5,106 



* Caknlated as crude oil* 




— « — 

S» SlDMlB AMD £AKTS^-« 

Boilding stones ... ... 2^5,578 

Limestone ... ... ... 1,083,099 

^3fty ... •.• ... **« ..ft ^^^9ft705 

KmUh... ... ... ... •«• 310^79 

MI >c d l<iic<Hi* ■>■ ... **■ ... ... ... '9^f345 

^*otfll ■■« ... ■»* ... ... ... ... **« ... ... 5^7S'^OS 

Grand Total 66^140^511 Km. 

TABLE V^NUHBER OF LABORERS IN MINES AND ALLUVIAL 
WORKINGS AND NUMBER OF SHIFTS WORKED 

BY THEM IN A YEAR. 



Number of Laboren. 





Metal- 


Coal- 


Other 


Total in 


AUurial 


Year. 


Mines. 


mines. 


Mines. 


mines. 


workings. 


iSoo 


... s^>^^^ 


60,964 


7,562 


119,667 


6,108 


1900 


54^5 


70*508 


S.698 


151,011 


9.855 


I9OI 


•«• 5^5^^ 


75»*30 


6,545 


«4<^3SS 


10,643 


1900 


60,339 


78,947 


7.653 


146,939 


8,440 




NiiiiiUci uf Shifts Worked by l.alx»rer.>» in a Year. 










Total in 


Alltnrial 




Metal-Mines. 


Cbal-Miaes. 


Other miDea. 


nines. 


wockngk 


"«99 ... 


... tStUafios 


16,539387 


1,141,946 


52,784,438 




1900 


... 15,150,354 


16,992,103 


i,3«9,i85 


33,461,641 


1.551,309 


1901 ... 


... 16^102,664 


»9»4I4*676 


MM*33i 


36i93ii67t 


1,354,450 


I«» .« 








37,971,935 


1,494^1 
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TABLE VII.— NUMBER OF MOTORS USED. 









Water ^eds. 






.Oa<ci«inci. 


Boilers. 








No. 




No. 


I.H.P. 


No. 


I.H.P. 


No. 


NJLP. 


|Metil mines 






548 




MI 


6.4SS 


4 


'7 


I«3 




x^S^lGod laines 






X 


lo 










44*> 


I3i343 


'Otiier mines 






3 


I3Z 










33 




loiai ... 


• • • 


* ■« 




4,621 


004 


45,3*3 


— 
4 


17 




17,294 




•** 




000 


5»433 




Tl fill 


4 


30 


103 


3,730 


'899* Coal min» 






I 


yS 

lA 




A'J iT) 1 






499 


14,021 


'Other mines 


9 




■7 
.> 


12:? 


148 








4" 




1 oiai , , , 






€04. 


5»5»3 


995 


52,945 


— 
4 




30 


7OO 


19,014 


fMetal mines 






007 


0,891 


ITS 




z 


2Q 


Y f 1 

»7* 




*90o{ Coal mines 






V 

K 


AO 


%»& 


48*761 










I Other mines 






J 






4iS26 

TV 






82 


864 




«*• 




Oil 






5y,5»4* 


— 
3 







2XjD3>> 


flfcjjif'al m Iliac 


«*» 




678 


7,5*6 




<i nil 


4 


61 


174 


4,too 


1901 jowd mines 


• »* 








999 


52,8*3 






638 


«9^l»5 


lOther mines 


**« 




5 


iSa 


343 








»74 


^399 


Totsl... 






683 


7.708 


1,523 


66,983 


4 


~6i 


IS 




f Metal mines 






775 


8,669 


184 


7,267 


8 


84 


180 


4.«9S 


t9(»|oialmtiies 










1,157 


58.921 


20 


1,004 


712 


20,358 


lotber mines 


• ■« 




5 


182 


420 


8,658 






213 


3,979 


Total ... 




» • ■ 


780 




1,761 


74,846 


28 


1,088 


1,105 


28,532 



N.B.— The asterisk (*) represents returns at the end of June, tlie others being lor 
December. 

TABLE Vm^TKANSPORTATION IN MINES. 
I. Milage op Wire Ro?s TtLAuvrAxs. 



Year. Metal Mmes. Goal Mines. Otbeis. Total Milage. 



1898 26 3 14 43 

1899 31 3 14 48 

1900 35 4 x6 55 

1901 41 4 30 75 

*I902 52 5 32 89 
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2. MiLAOB OF On. FmrLssns* 



Year. 


Bctv^cu Oil 

Wells and 
Tanka. 


Tank and 
Relin cries. 


Refioery 
Prtmises. 


Total 


iSgS 


... 7 


20 


II 


3S 





... 9 


41 


13 


63 


lyoo 


... 13 


92 


15 




1901 ... 


... 18 


118 


17 


«53 


*I902 ... 


4^ 


149 


23 


318 




3. lUlUtOAD Mhage. 






Metal Minoa. 


( Virtl Mines. 


Others. 




ToUl. 



VpdBt- Oo 



t89& ta9 

139^ >5o 

1900b 170 

1^. 189 



127 
137 

161 

>74 



256 

322 
350 

387 



13* 

184 
212 



99 
"7 

137 

226 



Under- On 


TotaL 


Dnder- 


Od 




aai — 


5 


5 


a6t 




49< 


a68 


S 


S 


301 


469 




3*4 — 


I 


t 


354 


a93 


647 


349 — 


18 


18 


401 


316 


717 


568 I 


19 


20 


556 


419 


975 



N.B. — The asterisk (*) represents returns at the end of June, others being at the 
end of December. 

TABLE IX.^NUMBER OF ACCIDBKTS IN MINESw 
I. Metal Min£S. 



Accidents 

By fall of in winzes By Ex- Other 
Gronnd. and plosives. Causes. 

Shafts. 



ToUO. 



On 
Sturface. 



Grand 
TotaL 



Year. 


to 
r: 


ij 

Q 


VI 
n 


Deaths. 


Cases. 1 


Deaths. 


Cases. 1 


Dcath.s., 


Cases. 1 


Deaths.] 


/ 
w 

-r 

'J 


(A 

V 

Q 


Cases. 


Deaths. 




1898. 






I 












I 


2 






I 


2 


.04 


1899. 




3 










I 


I 


4 


4 


7 


223 


II 


227 


4-44 


19CX). 


5 


3 


I 




6 




9 




21 


26 


22 


19 


43 


45 


.82 


1901. 




13 


3 


I 


18 


3 


12 


7 


69 


24 


26 


4 


95 


2S 


.48 


1902. 


29 


16 


5 


3 


15 


a 


9 


7 


58 


28 


30 


122 


88 


150 


2^8 
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2. Coal Min£$. 
Undeigtonoid. 



Aod- Br Ex- 

B7 tall dents }>1o«1od 

«r iadofwaBrEx- ofGat Otkar IMaL Om QmA 

grsitnd. and plosives, or Goal CailMB. teAwa TliiaL 



I 



Shafts. Dust. (X . 



m cn M MM 

Year. n^a-Saa s i 



a ^ a 11 a a all 

1898... 3321 — 7 4x9 13 

1899... 12 8 7 10 I — 16 217 5 II 41 

igoo... 45 20 18 4 3 — 40 4 9 4 >i5 

1901... 123 33 36 6 4 — 46 24 23 99 232 

190S... 219 41 71 II 8 — 43 23 21 32 362 



Deaths. 
Cases. 


a 


Deaths. 


Death 

lab* 


17 I — 


H 


*7 


.22 


246 4 — 


45 


246 


4.04 


32 10 a 


125 


34 


48 


162 14 I 


246 


163 


2.12 


107 13 — 


375 


107 


1.36 



3. Othbr Minbs. 
UtMlerground. 

Bjr AocBents 

fall of iawioses By Ex* Other TotaL OnSni^ Grand 

ground, and Shafts, plosives. Causes. face. Total. £)eath 



' " < -^^s --^^ «^i"i " s /■ " » < > rate 

..... • * P^'^ 

« •■/! <n l/i vt m in , nnn 

Year. w'-S .^i-S^n-^ «•£ '^:E««*-5«^-£ , 

1 1 a a a I a ^ u a s J ^ "t:- 

1898 — — — — _ — — _ — — — — 

1899 — 2 5 2 5^ — 2 5. 66 

1900 — — — i_ I — 438 538 6.67 

1901 — — — — 2 1 2 I 1— 3 t.is 

1902 I — I I — — .«_ — 2 I 7 12 9 13 1.70 
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